N2 adsorption
Figure S2 -N2 adsorption isotherms of reported samples no. 1-8 at 77 K. P0 represents the saturation pressure.
Lattice parameters for three states in MIL-53(Al) and MIL-53(Ga) 
Hydration of np-d followed in situ with EPR spectroscopy
Since simulating the EPR spectra of the np-h state with only one set of parameters in all four bands (X, Q, W and J-band) was not possible, a two-component approach was tried. In order to deconvolute the EPR spectra into two components an additional experiment was performed. Hydration of the np-d state was followed in situ with Q-band EPR by recording EPR spectra as a function of time ( Figure S3 ). The sample was originally in the np-d state in a sealed sample tube (spectrum 1). After recording spectrum 1 the seal was broken and EPR spectra were recorded over a period of 45 h, during which water from the air started occupying the pores (gradually) leading to the np-h state (spectrum 7). To obtain additional information how hydration of the framework influences the EPR spectrum, spectra 1-6 were analyzed and results are presented in Table S2 . Spectrum 6 was taken as the first component of the np-h EPR spectrum since a one-component fitting was (nearly) possible with only a small contribution of a second component. The second component was obtained by subtracting the first component from the np-h EPR spectrum. In order to obtain reliable parameters, a fitting of the spectra in all bands simultaneously for the np-h state was performed. Table 5 are shown in blue and red. Table 3 for the lp state, Table 4 for the np-d and 
Simulation of activated V-doped MIL-53(Al) in np-h state with two components

Figure S4 -Multi-frequency (X, Q, W and J-band) powder EPR spectra of activated V-doped MIL-53(Al) in np-h state at RT in air, J-band in N2 atmosphere. The experimental spectra are shown in black and the simulation of the two components separately with the parameters from
Figure S5 -Powder EPR spectra of V-doped MIL-53(Al) in the lp, np-d, np-h and as state. Experimental spectra are shown in black and simulated spectra in red. Simulations were done with parameters from
Superhyperfine interaction
In the EPR spectra of activated V-doped MIL-53(Al) in the lp and np-d state superhyperfine splitting is observed in the first two peaks ( Figure S6 ). These spectra were simulated with parameters for the lp and np-d states reported in Table 3 and Table 4 and including HF interaction with the nearest hydroxyl proton from V-doped MIL-53(Al) in the as state (Ax = -3.1 MHz, Ay = -3.4 MHz, Az = 8.6 MHz, θ = 37°, Φ = 0°). 6 Experimental and simulated spectra are in good agreement leading to the conclusion that the hydroxyl proton in the activated V-doped MIL-53(Al) matrix is in a similar position as in the as state. (Table 3 ) and np-d state (Table 4) Figure S7a ) a very rich structure is observed that is explored in detail by recording the field dependence of the ENDOR spectrum in the range indicated in the inset. The 2D spectrum shows similarity with already reported ENDOR results on V-doped MIL-53(Al) in the as state. 6 In that study ENDOR spectra were convincingly simulated including an interaction with the nearest hydroxyl proton and further with 4 sets of 4 equivalent protons on the 4 BDC linkers surrounding the V IV ion. In the case of the np-h state, interaction with the nearest hydroxyl proton is not visible from the ENDOR spectra but it is visible in the EPR spectra ( Figure S6 ). The spectrum in the 27 Al range was also recorded for several magnetic field positions, as shown in the Figure S7b . These spectra can be explained assuming an axial HF tensor similar to the one reported in the above mentioned study. Due to the low signal-tonoise ratio a more detailed analysis of the ENDOR spectra was not attempted. 
